Metronomic photodynamic therapy with 5-aminolevulinic acid induces apoptosis and autophagy in human SW837 colorectal cancer cells.
Metronomic photodynamic therapy (mPDT) has emerged as an attractive treatment for the selective destruction of tumor cells by induction of apoptosis. Here, we compared the effects of mPDT and acute photodynamic therapy (aPDT) on human SW837 colorectal cancer (CRC) cells. CRC cells were subjected to mPDT using various exposure durations, concentrations of 5-aminolevulinic acid (ALA), fluence rates and energy densities. The effects were compared with those induced by aPDT. We found that apoptosis and autophagy were earlier induced to a greater extent by mPDT than by the same dose applied as aPDT. The survival rates for mPDT vs. aPDT were 35.2%, 32.4%,27.6%,31.6% vs. 85.7%, 71.1%, 67.8%, 42.1% after 3, 6, 12, and 24 h PDT, respectively. For the same time points, the apoptotic rates for mPDT vs. aPDT were 43.2%, 47.3%, 54.7%, and 50.3% vs. 14.6%, 17.6%, 27.1%, and 53.2%, respectively. mPDT induced a peak rate of autophagy of 20.0% at 3 h, whereas aPDT induced two smaller peaks at 3 h (14.1%) and 12 h (15.8%). Advanced autophagosomes were more abundant in mPDT- than aPDT-treated cells and appeared earlier after mPDT (3 h) than after aPDT (3-12 h). Western Bloting results showed that the ratio of LC3B-II/β - actin at 3 h was higher (1.04 times) after mPDT than aPDT. Collectively, these datas indicated that ALA-mPDT was more effective than the same dose of ALA-aPDT at inducing SW837 CRC cell death via apoptosis and autophagy. Thus, mPDT may be a superior choice than aPDT for the treatment of human CRC.